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(54) DETERMINATION OF INTRACELLULAR ATP 

(57) Abstract: 

PURPOSE: To quickly determine intracellular ATP for 
microbial examination, etc., in high sensitivity without 
diluting the specimen by contacting an extracted 
specimen of intracellular ATP with an agent for 
suppressing the inhibition of enzymatic reaction and 
containing cyclodextrin and applying a biochemical 
luminescent method to the contact product 

CONSTITUTION: ATP in a cell is determined in high 
sensitivity for food sanitation, clinical examination, 
environmental microbial examination, etc., by contacting a 
specimen containing cells of microorganisms, etc., with 
an adenosine triphosphate (ATP) extraction reagent 
containing a surfactant (e.g. dodecyldimethylbenzyl 
ammonium chloride) to extract the intracellular ATP of the 
specimen, contacting the extracted specimen with an 
agent for suppressing the inhibition of enzymatic reaction 
and containing a cyclodextrin (a- cyclodextrin), adding a 



luminescent reagent containing luciferin as a fluorescent 
substrate and luciferase as a luminescent enzyme to the 
extracted specimen to apply biochemical luminescent 
method and measuring the light emitted by the 
biochemical luminescence caused by the enzymatic 
reaction of luciferin, luciferase and ATP. 
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(54) ksw^im aw&rtATP omi&tjm 



(57) 

AT P<^JSfflt£;^^{£T~t~<5 ^H^il«AT P<D 
■arT, jao**RjC<oiaS*r«iM"rs*H4*r#-rs«> 




1 

2 ] atp «fflK»as#ffijsteffl & -&tr »# 
as i ^a»j^*?io 

[00 0 1] 

Lfc*H«&rtATPC0»J5e*rifetcB8i-S o 
[0 0 0 2] 

[0 0 0 3] figfi«ifi*<^^c2^—f)-jBS(^ < fcS*&^ 

[0 0 0 4] jfiL3»tf*«^J:S^fett. KJWftSrffl^S 
[0 0 0 5] ffiKajJtJ^SffiW:, iStliftm 

[0 0 0 6] t^^>X\ ±UftmiZ-&Vf %>mmmffl?£fc 

# V \> ZL<Dtl «)«tiiasp© ^"CfflHdS fc 5 X * 
< . W/^^fif D T1^fM^< *£i;io;ft,X» 

[0 0 0 7] _h8BOB*S:j«fe't-»**««»J^ffi^ L 
(ATP) Sr4:«J^b¥363teffiS:fflv^xM^i-S*^fe^»^ 




(2) ^^^7 - 2 0 3 9 9 5 

2 

[0008] ^mikm&ytmizz&mfexte, i&mytco 

fflv^tv^o r^ffi«:fflVNX»4fe**WJI&^ATPj(|ff 

[0 0 0 9lft)iSOATPiai&^Uft FH^pp 
BM6 (TCA) (0**ffiS:»^*^*II^.Xttttl"r5*'ffi 

(tca© . #B»tt#j**ac"eaa-rs^fe (#s 
io , 9 o'cco b y ^^«^xatHi~5*S (h 

so . y/f"A*^fSi^fflv>^^fe mm 

ft) «£^fcS« 
[0 0 10] b^b^£>. TCAft, — Aft N 

[0011] 

-fi-®^*>f3. ^(-^bx^v^ttxi/^co^^ 
XS>5^, Jt«W#ffl**^,XV^-50J5S#Bffitt*J^feXS> 

[0012] ^(D^m^ ±mi,fcj: 5t-> tkmik^m 

^F+^t*S„ ffioXWBSttfflffiX^ttS^RlS^Ra* 
[0 0 13] a6oX**W<7>lWtt. #ffiS1*S(£-&A< 

^ttww*t-«fc 9»ia^tff*^^Jiw/iartAT p^tt 

ft^**ffi*5iSfflbXJW/iartATPS:«B^-t-S^BRL. 

srtasx^. ji.o^t^ATP^am^^f&T'r^ 
r fc;&s/«cv^/iartATPoai^ffiS:itwi-s^ t-e& 

40 £ 0 

[0 0 14] 

JBB/f&rtATPOW^ife^XJSsK^ttSo BiKi-rtb^* 
ttlia*^tpKW*ATPttHJWjgi:ffittLXK 
^0O*ffl^^9ATP^iftt±ib, ^v^xatti^i-^i/^m 

y i /^>7x y ct &^m\\^wM£ ^rigffl b 
x, W^«rtATP^l^ts^i^>r, WE 

so mmir&z k&¥rWttir&mmft at p<om\^mxh 




3 

£ c ATP»a«j!l«»ffiS14»J«:'&tPo 
[0 0 15] SIT. **WKo^Tf*i£i-5 0 

[0016] *mmte. ifESttfflSr'&A/^auiWisst- 

£6«£rtATP<^JStfl£. r*t— <££*ffc^*#ffi£> 

*ue t taotawATP ^a^r^^^T, 

38) SrJSBLfer t}aoTM$^ct)^5o IP 
[0 0 1 7] ^«^^ffi^fflV>feMSP l SATPO^J 

tmmzitx. aa/iartATP«riw«a^ttUib)t«. » 

tHlfcATPSrSS^SStfeS/Wx!) Vt*IB 
;7^y>\ /^v^^^-if^^ATPt^j:^^^^ 

b y >-*^A/«ffl»jwii**3teKi!ii-«*D-r5*\ «w 

*RJS*r»«r S - i # «T«-?a>£o 

[0018] ztib<o»m<Dmtei&mz. 

( f i a so Xrt^tvh^m^t^&^f^ 

F I Affifc if <z>at*b**ijffl Lfc#«f ffi-cfT* 5 - t ^"C 
F I A&tcjoV ^Tt^ y ir*R(J:«i*JK|gS:«S 

[0019] ±m<D\,^*%:zxmz£.b'r, mmv^m^ 

SftbSSXSfi, ttdUbfcATP«r**KIHi:»tt*^ 

[0 0 2 0] «ft«3KK:fflV^Jfffi^#Jl;ite. 
b\ Triton X - 1 0 0 (fgp a q£) 

[0 0 2 1] *«W<7?ftflsffi|^OV^TRW-r5o 
[0 0 2 2] 




(3) W7-2 0 3 9 9 5 
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[0 0 2 3] ±1E©^^ A ttjRe^Jirb 

10 itK^/h^V^T-^Si^^^r^^^^LTV^o t£o 
tATP«r»at5t*tt**li:iii<, ttWKJIiUT 

^-r-S^ <5r3&s»*UV\ L^b^^b, Sffc^^lf/i^ 
t) AT P»afSr»|^"rsxST»*Sl£«r*U< KaSFt* 

[0 0 2 4] WKU a — >^ ci-r^>^ b y 

[0 0 2 5] aS^akftf*«T©iS l ?"CfcSo lOOnm 
o OO/i 1 A 

*K 0. l%Ift^yf^3 = !?Ai:lmMOEDTA 
^pH7. 7 5HEPES»fSl:»» LfctttHWSS 
(rtbSrttttJKIgAt-t-S) £100 M l*nx.Tjf# 
30 U ATP^atHi~5o Mi- 2 %©a-y^ h 
V^tl mM(D EDTA^pH7. 7 5HEPESII 

O/i l*D^t'C«l$L.fcS. *^i/7^yy, 

y-^&^/vtmftnm (MtftiiKATPA-i 
LD ^ioo/i i m7Lxmw-tz>o ^it^^ b 

40 [0 0 2 6] ttW^lAiWI^la (I^i/cEDTA 
«Jt^ffltTl^ 0 pH7. 7 5HEPESa««fe 

*«jft;^*3tife*fflv^rATPS:aa^"rs»*«rsiitt 
[oo2 7] si (^ATPao^i;:*t-rs«*fti:ta*t* 

^fi^r^-To it^^fc^tc:. ±IB<^W1»JWI8 a Oft^^ 
fja-^ ny^* b y >'^I^V^/cl^^) («i*JK3!6b) 
t, l mM^EDTA^pH7. 7 5HEPES»S 
50 {zmm^t^M (iWMB) ^VV^^Lt 0 



(4) 



#I¥7 -203995 



[0 0 2 8] 



imi] 









a 


A 


152348 92 


b 


A 


4404 2. 7 


b 


B 


165741 100 



[0 0 2 9] ^9 t btftffl LfettMKKb t ttffl 

•effi»8*iioo%tt5c *if^S*us«J:5{^ 

[0 0 3 0] £X±.<D£ 0 (d, a-^pf^hy^ 
[0 0 3 1] WBiai.»«rtATP 

ATP^aai^by^npSfK (tca) srja^s 

TCAfflffliS^»ofc 0 TCAttWjfett-iR^a^*^ 

e>ATPS^^ftat"S4&^^-fflv^fei^s*isfe■T?, atp^ 

[0 0 3 2] T C AttHiffil: J; Sfttft* O A T P Oft 

ju 1 CI5%C9 h y ^ n prgffi6*ffi*:0. 9 m 1 
O&Mflt^L. ?L»BS^feATPS:aUi-t-5o 

1MU pH7. 75HEPESiW9. 
9 5ml *m^X&<MW1rZ> 0 Z<D&&1 0 0 l & 
^r^^s/ McSttK 3B##tjKl 0 0 vl l U 



6 0 -=e LT»iS©ATPi« 1 0 0 a 1 Mo^T 

TPjBft£##>*: 0 
[0 0 3 3] _bfSco P H7. 7 5HEPESl««^0 

20 £*9*#<#3§R 2 0 0 ofiSMftSO £*LTL 

[0034] *mw^£&m®mma ^m^tz.«L^mm 
m^H at p com^mm^r <Dm ^x^^o fimmmm 
m<oix$n o o ti i z^zL^y h-a*k affi«mA«: 

10 0/z IL»f>ATP^ 

30 J:ot^i:^^*MI^t6o %3t*f*. Jb^b 
fcj;5^. =¥^-<^ h*iry h 5 8>«a> 

T*^3t 0 «J*J«3Kb taaWSlA, *pSiJ«IS6b irtttH 

S'J^bfeo ^LT»MOATP^Ml 0 0 ft 1 

T, ATP^£r**6fc 0 rti^^efWTCAiW 

[0 0 3 5] 
40 [^2] 



(5) #1^7-2 0 3 9 9 5 



#WMK3iS ttitiRX 1.7xiO B <i/ml L7xiO e f@/ml 1.7X10 7 ffl/al 



&b TCA 
a A 
b A 
b B 



0.45 (100%) 

0.44 ( 98%) 

0.02 (4.4%) 

0 ( 0%) 



4.02 (100%) 

3.29 ( 82%) 

0.16 (4.0%) 

0.02 (0.5%) 



39.2 (100%) 
32.0 ( 82%) 
3.60 (9.2%) 
0.15 (0.4%) 



mtL : nmol/Ip ( ) F*3fct' 

[0 0 3 6] {Z-Tjk^friZ) £ 5 ^^MJ; 5«Jf|Hl 

5t^B:V^ATP»*L^#5>i^*v^ (> XWJ^lbtf 

< grb^V^^J^ ATPjftS^»JStt^ifni:*o 
TV^6 0 ^Jb^J:5(-, *»Wt-S<K h 
y y^^»Ma tfflUWIKAcoft^^sffnfe 

[0 0 3 7] rcD^^#]J;£$iJ^T*t;J\ 

5£i*^i£«E<0 2 OfS«±cO|f|3R^«"C*>«9. TCA 
fcIoT«2 0 0 OffiFfcOS63R^il"e*>Sr 

So 

[0 0 3 8] JlfEM^T. *&{b-<Vlf/Pn- r>^CO® 

[0039] awwig^aajpi-sa-v^^o^^ h y 

HIO. 5^«i:^5^+T*ti2%^±»^Ll/^^ jgffc 
-<Vif/Un^r>ASlt^O. 1 %J^T^^(-^f L 

^ji-psib^-r. k*k atuKSS, 
s^am J; 9 MS) ^R«-r S &9? ^ fc 5 o 

[0 0 4 0] a -is? Pf^ h y ><D{tt>y l^jS - v- 



c a&& 1 0 0 m t vtzimmm* 

feu \> 

20 [0041] msiKiii. amwm^sJiD-rsEDTAR 

W 1 1) E D T A(^i^^^T1i^ < , pHSM 

[0 0 4 2] ATP<^|*ttJiCSi--5H#ra(i«:^«J<7>«S 
(^J:f9R*S^ SJSB, 1 Ofj> 

30 ofi-pf" 5 «3te*^»l^ffla«5^rt^ff)fe 
5-£a s #*L<. ^^EDTA^X^^V*^ 

aWATP»t6ri«#5 0 

[0 0 4 3] 3i*£#iJ 2 

40 «J»J9tjgi:LTi3-v'^n7 J ^ hy >-£r^tb 

[0 0 4 4] X^(0/^Z^y z^y— tf x ;Ui/x7a:yyS: 
^■A/fc**3t«3g {M1SIISATPA-U1) iC 

^^lmM^)EDTA?:pH7. 75HEPESW 
«fc:*#Lfc«WWIK (fflfflKSKO 4rttJflbfc 0 
[0 0 4 5] ffl^ift^R^a^-efcSo lOOnmo 
= 50 1/1 ©ATPS*jSl 0 0 m 1 Sr^rrL^s/ M-A*K 




9 

[0 0 4 6] S3 Clf3: N #*#WaS£«JtiWSS<Z>ATP 




(6) W7-2 0 3 9 9 5 

10 

Bfe^fc&tf) (»#W38SY) i:. 1 mM<DEDTA£r P H 
7. 7 5HEPES«»?R^S*LfcattJKSI (bu^^ 

[0 0 4 7] 
[S3] 



X%H3II tttbHX ^>tS (mvs) fittf&ftfi («) 



X C 131784 84 

Y C 16643 11 

Y B 156355 100 



[oo4 8] mytnmy tt^mnmBcom^x^ p 

(3:**Rl£-^ . WmiOO%^ 
;t£>*x£ 0 **Mi2iJ:55l*«*Xi:aai«3Kc©a^ 

[0 0 4 9] *^**Wt^lJ:S»^ftaill&rtATPai^ 

P^iffiHTCAjimiftS:ffl^5*ffi^ ^<D^^mu 
mth at p<7>»j^»f^«*Jt«i i -crb Lfcii 9 -cs> 

<E>o 



585 [0 0 5 0 J *mW^£Z>$£ft&imx$:m\<^tcM.£.V>)rm 

Sf$©wioo/i i i^j; HcAtb, mmnmc 
«rtttb-r5„ K{^3tf<isi«: i oo^ i ms.xmni^ 

[0 0 5 1] ^Jfe^Yirttai^C, ^3tS*HYi:tt 

30 MfeL-ito *vx9£*amB[<o at pmmmi oo u nz. 

[0 0 5 2] 
[f*4] 



fg^iit^ ttttittX 1.3 X10 S W"l 1.3 X10* {@/ml 1.3 x 10 5 Wml 



Y TCA 
X C 

Y C 

Y B 



0.14 (100%) 

0.16 (114%) 

0 ( 0%) 

0 ( 0%) 



1.55 (100%) 

1.52 ( 98%) 

0.02 (1.3%) 

0 ( OX) 



15.3 (100%) 
15.1 ( 99%) 
0.20 (1.350 
0.01 (0.1%) 



mix. : nmol/l„ ( ) flfct T C A&fc 1 0 0 % t. Ufcffi^S. 
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TCA^fe^^:it'<^B;V^ATP«fl[b^#fe^^*v^ 0 X 
[0 0 5 4] #ffifgtt#J<Z>»« £ n^>^ b y 

D f>^ b y 7 ->"^ p^^r^ b y >-com^^ 

voPfi^Jfliffiija*^^^^ h ^ ^ tc*T LT «/h * 
[0 0 5 5] MMffl 3 

^mmmi^^^xh. mitnm^wmm^mmvx^ 
m\^fc 0 ftmm&mk ut r i t o n x - 1 o o«r. 

[0056] Tr i tonX-100ft £<D9l 




(7) ffl¥7-2 0 3 9 9 5 

12 

(D&frbATP&t&M^&mtlftfr&Zk&frbftX^^ 

^#Ejs&HMrt-sfc«>, n«iiATP»s«!t©fi 

[0 0 5 7] *HS£0!|-Cte. *©/Wv'7i7— t?. 

^Sr-g-Ay^c^KIK (M1SII8ATPA- 
10 1 L 1 ) td#pfBI«|g<Z> 0 . 5%t07-i/^u^7MJ 
>*^l,fc##tt3IS (»*K38Z) 0. l%Tr 

i tonX-100MmM(7)EDTA^pH7. 75 
HEPESlfIl«L/httffi^I (ttttiKISlD) £ 

^nf^ b y ^£Bfci^«ftKSS (Stia?^«3fcK3K 
Y) 1 mM<DEDTA£rpH7. 75HEPESi 

[0058] mmmu(Dwm^mmm2 tmm^&x 

[0 0 5 9] 
* [*5] 



fata* 




WtM (mV S) 




z 


D 


148507 


95 


Y 


D 


54181 


35 


Y 


B 


156355 


100 



[o o 6 o] mitnmY t^m^mB<Dm^xi^ y 
-v'^pr^r^ b y ^tw^fB^m^^x^^^t^ 

£>tb£ 0 #3B9ffc: J;5$B3teK2EZ tttWMIKC officii: 

[0061] m^mmiz x zmm fcmm ft at p<Dm ^ 



IB«»*K«:fflVNfc 0 I*I«6, TCA 

ttffiffite:J;SATPcottWSrtTft5*«fe"efcSo TCA 

40 [0 0 6 2] »3te«8lYtbfflttJKII6D. MlY^rft 

«3£U »M^)ATP1«100m 1 l-o^T£ 
*f^«*WS«H^»l^bfc5l**-!:JtttLT, AT 

[0 0 6 3] 
[*6] 



(8) 



- 2 0 3 9 9 5 



13 



14 







6xiO a Wml 


6X10 8 (I/ral 


6X10" 1 Wml 


Y 


TCA 


2.7 (100%) 


27 (100%) 


258 (100%) 


Z 


D 


2.6 ( 96%) 


26 ( 96%) 


268 (104%) 


Y 


D 


1. 1 ( 4134) 


10 ( 37%) 


102 ( 40%) 


Y 


B 


0 ( 0%) 


0.1 (0.4%) 


0.1 ( 0%) 



SME : nmol/lo ( ) F^tt 

[0 0 6 4] *6{^SixSJ:5^ *#9§fc:K<K3B 

£<£i^ATP^l^#ib;ft^i\> X#ffiStt»J*'g'* 
*v^ttJ«|||Bt?fi4k<i*tiidSfir 5>*v^«>{j:. AT 

h y XDRfrV 1-/3 -^n^^ h y V£rffll^T 

j*ai^lMtTliti-C^I.^\ Triton X- 
1 0 0^»b"C^/hSv^"CrWc«iaS>fcV\ 
[0 0 6 6] H 1601 4 

*H*fi»J-C(*, F I AS (yn — fy^s^v'a^Jf 

so lasATPassKftfflu r*u£*#w*:S[ 

[0 0 6 7] ^aggfi. if <t/L->-^^ y 

^Kii^fty *mi<vlfai&tf>y p 7Rxfmte2 6 

i oRx^m^2 2 v^^wtm^-^v-Yms^m^ 

^ y -yjk 3 , &ytvtm 2 Rut&nmwi 4 i 8 a 

bfa. — * 2 0 ^fit^oTV^o 
[0 0 6 8] ±|BOW3tSIH^J:<9«i|St*«E4^ATP 



* 2 lilotdlSLt^^x^^l 3|I*AU AT 
PSr-&^««<Bf**ac4Sr^^7 p l 0 £ 9 StfcS 2 2 £rii 
oxftgtr^ y^^^ ^ 1 4 (^At5-^ ^rty 
1 Sr^^t;:* *9 y^x^^ 1 3 fc:i2£JKU ^ 
^y^}K3S:jK>'7 p 9^«t U^^v^m^^ l 4(^»t* 
£ c rtb^<fcoT^^^yir*«l-e**«3Sl2«:«iEK2 
20 6M&AU |^n#lc** y irffi3"eKW®ffi4Sr«EiS2 
7tcaA-f-So «KBS2 6{c:ffiA*ixfc*5te«l!l2*iS^ 

A/^^y-VJKl £r£f&&§2 6«rao"Cffi'&aEK2 8J£3» 
Ai~6o PIfllJ-, SEK2 7t^A*tbfcKJ|s|-®}R4«:« 

^^^y^T3?K«:i«&2 7 2:IioT*l^S&E&2 8 Ma* 

smi-m^^t. sx^ytnm2Rx$nnm 

[0 0 6 9] Z\^xZ<D&f&lz&V&±\^frfc&fc¥& 

^2 0(^»9, =1 ytv-^ 2 o-em^ffi^fi^rft* 

L***«:*feSo *femit«fi8«4©ATP 

»ffifctifc0yi-<5<z>-c\ ^§^ft<7>ATP4i^$!(£oi^ 
t 0 ^-^ 2 o-e^tfW-rsr 9, Wtf*SiR4£> 

[0 0 7 0] ±|B(^*5V^T. ^^/u^J|Sf^4c7) 
40 ATP**«rffl£36«T*jW£-rSmfJ-, «»««4*<^ 

<D 1 £ A T P Srttm Lyhttip|-*»*«e3K«fe*T?»]^-r 5 

*tU >^ n^^r^ h y ^ f£«i*J« 

^^r0ij^^-r y -VSR 1 JXte^r V ^*&3 ^aaJD-fS^ 

[0 0 7 1 ] ±1EO»J3£3£«J£*5^"t\ ISWWI!6o#ffi 
* 50 ffittffli: LTtf;l/ h y * *f- JVT ^ 9 n 9 K 




15 

[00 7 2] ^tyt«iw^tytS3ii 0. 5 

£ 1 mMOEDTA2r P H7. 7 5HEPESi«t^ 
SWLfcjgjfc (^y-Yffiu) S:flEfflL.feo r^jfe-C 

t»I»ATPA~lLl) (#*K3KY) fcttfflb 
P7-fKM mMCDEDT A^rp H 7. 75HEPES 

zm^mm (^yt^v) awwisgE 7- 




(9) *H¥7-2 0 3 9 9 5 

16 

* [0 0 7 3] lOOmmo l/l(OATPl«lml 
irttttlK^E^l m 1 fc*;*^ hi-Att3 0 «>«]«£# 

0 i* 1 <Z)*)teWjg2 ^50/i 1 <Z>i*WSffi4&SE&2 
6. 2 7«AU JiK8M1^J:9»ft*&*fc£o * 
^16, 17, 18Mtert?£0. 5mm N ^^l. 6 
mm, fi£ 1 m(D~r7v ;/£ ^ /l^t^t^fc 

io [oo74] ^ytn, 3»tyt«vt^^ 
r ti t » a « n e x ts&ft;^ v -y-vu a^^sr-g-s*^ 

Ommo l/l©ATPl«»JSL/h 0 y 

wtk#\\mm(D at pao^^*f-rs«**i:«*t5s*:* 
£^ 7 f^-t 0 

[0 0 7 5] 
[*7] 



**';*iftK 3 




mStM. (ov-s) 


imf&m. <«) 


u 


E 


3725846 


94 


V 


E 


988120 


25 


V 


B 


3952481 


100 



[0 0 7 6] *^y^iKv£ttaK3gBom^Tfcfc. 

?L^;ft£ 0 **^{^<l:S^^y-V*Rut}ftaK;|gEOj|sa 

- nf>^ b y ^&^S*^i£*ife^K<5< *c-r y 
-V^v ^ttffltt|gE^>a^-T?«ta*t«*:*«2 5%£ 

[0077] m^mmm^£%m±%ommftATPm 

SMBiKSrfllV^o «£*ifcte, ATP<Dftfe/±it- b y ^nn 
[0 0 7 8] TCAffi^JcStS^tt'f^ATPOjBS^S ^ 



30 JRSrl. 8m 1 j&nxLT6 0*WBIJjlt#U Mi^^AT 
P^ttffl-r^o ^^W^2 0 0/z 1^1, P H 
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